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Steven Boylte, Stevesn Guaffd. Michael Higgmbottom. David C Horwell. WilSiam HbwsosLO 
^J?^}^-^;,^.^^'^ ^"'^ ^- W^^S' Geciffeiy N. WocdS JoSS Sfe^' 



(5^mCH(CH^Ph (as, m 15407S) « dcacrib^d ^iSV^ . nSTsS^SK^jTSS^^ 

Compound as is 6C<ivc m v,Vo im thQ Quin^^piB rtacimj cx&av«*«iion i««dc.i ^Im^*. u ,« «K,r^S^J^iS.^ .'."^^ 



pioteta plasma oaravagattott (pmatme^ toy Evang »llue) in tte bladdar an IRgp of O.0gmg fv. 



Oft Sra&<rA-inc8ucod 



SBibst^[MOe P (1) is tfi» best Btco^ of tli6 onammalijisn 
tdch3^!cisBiK» asM! Bas Ibeen sfeowa to ^SispJIay p^r^ezemial 
s£&asxy for tSie NliCi c&chyMnSn ms&pftca.^ SUMsmce P fiikd 

a variety of bllologic&I i»ocesses mcludlisis pain 
of tite ifflsmute system at^ neorogenjic Isi^aasmaaiSM.^ 

A aisaiib£f of liigfe afQiuiUy» BJOaB-p^tadis NKj tachyM&m 
receptor aatagotiistft bave f^seiK s^emaiiSed priznarity as a 
xesuU o? tls& scseestiii^ of laoge ccmpouod ooUecStons using 
digb Ebroughpat radi^igaft(S bsnding sssay^,^ tsxees Snclods 
to folloiwiti^ ime qdauclidms iSeaivadve, (2),3° 
tJli© piperidine derivative, CF-9999<i,*<> ehe 
pe^hydromnndoloiae desiv&tivs^ RP-675$0 (3),3c jhe 
stmid derivative, WIN 51708 tbe piperidine 

tiMvESlvep and a t?yp3g{dtaD deravffitive.^' 

FK888 (5), a di-pepside ^tb Eugb afiSoity for the MKi 
ireo^tor was rationaliy designed &V3S& t&d octapeptide [D- 
Pro.^ D-Tjp 7^»*o Ki©lijSP(4-n),« ScbilUns et al. have 
deaaribed a series of piperidliie$ as NK| receptor 
flSitascBusts derived iBram apcptide/cem|tiia]s ^S]^oaK^^ 

Here we describe tbe radonal design of low moleculsr 
weigbe, non^pride NKx receptor antagonists. On; 
appn>acb is similar to tbai leponed by Hc^eu wbicb led 
to tbe tot tonally designed iu>n-pep2ide antagomst at 
cbcdecyfito&inin lecqmCT.^Uds scat^'^ bas been fiirOter 
refined daring tbe course of this woric asnd is outlined m 
Sc&etne I. 



II 




LIT 



{1 



^ 

Ciheaajlst^ry 

The strociafles of cbe coas^tmds 5Hq?ar©d caabs fcraid in 
Tables 1 and 2 togetbe^ whh dseir bin^ng afSoity fof t£!^ 
techj^dnin NEi receptor (samea-pig cerebral cortex 
mesobzanesX 
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CbnpMiatf 
No 



SubstpiMftP: 



WIK5170B 




FX 888 



« 

7 
8 
8 

iba 
lOb 
106 



2-TlpnMKHi 



1.4 



130 MS, +17) 



>10.000 



«.4 M.5, +1 8; 



4300 6480. t5$0> 
>IO.OOO 
>IOJDOO 
>JQ,000 

1400 (-4^, 690) 
750M80,+»0) 

>iO;Ooa 



4«ni>fiiiin at team 3 



The compomids 1-5 ivhere purcJmsed ftom conunei^ 
sources or prepared as previourfy jcie|)ortecL^ TTw dipeptide 6 
prepared as described by Boyle $r ai.J wbUe ttie 
metfaylnrttbazie analogne 7 was 6l^iDed by xeactiag 
tryptopbyl-(5)-pliejiylalaniiiamide (8)^ with 
mechylcblorofonnate. The des-amioo analogue of 8, 
compousd 9, was syntliesized by djc can^nsadoD of 3- 
widolqwppiimic acid with (5>fAeny?a]anfnmntde, The C- 
terauuai deleted derivatives of tf. compounds 10»-c were 
prepared by tbe jreaoioQ of iV^CbenzyIoxycarbonyl).(U). 
tryptophan pentafluoropheiiy] ester (U = S) with the 
appiopriace primary amine, wiiile the eoantiomer of 20b 
compoand lOd, was obtained in a similar manner tarn 
aO-tryptopban <U see Scheme IL 

The N-tenninal a-methylbenzyl analogs of ]0b, 
fc^^iotinds llft^ were synthesized by the metliod shown 
m Scheme HI, A^((9H^i^iioreD-i».^Emetboxy)cBrbcmyQ.^ 
tryptophan pcntafluorophcayl esier (V » i2 crS) wexe 
treated with benzyiamlne to give tbe amides 22 (V ^it or 
5). Di^ocoction of dte Fmoc ^nmp fkmdsbed the 
13 (V ^ if or wbicfa were reacted with (W)-l- 



Viang f'^BBSPiB the QvioMb^ ^ninl 



pbenethyloxychlcrofoniiate (W 
isomeis 11»h], 



^ JiorS) to give the four 



The ptepacation of the 0?)-iV^Me.tYp derivative 14 waa 
^JSS^l^^^H^' «>«»t^ methyl ^ 
KOH and Mel to give the N^elfayiated analogue IS. The 
1- * sobscqaenily activated as the 

peniafhiorophenyl ester and reacted with benzyiamtne to 
^ amide 16. The 4-totoenesolpboayl group of 16 was 
then removed with sodinm napfathalenide to give the 

bowyWito^^ 

The (S>-JV^B4^Tip denvauve 1 8 was obtained by reactinff 
^e pentafluoropbenyl ester of Ar-methyl-/ir^ 
(bGnayk>xycaiteio«)-C^Hr3iptCf^ with bena^iamlne* 

TTie ct-Me^ip derivatives. 19m and b, were obtained by 
SS^i W-a-methyl crypzopHan methyi ester (X = or 
d»>^with benzyichlorafoniiaie to give the uiedianes 20 QC 
^Xc rS). Hydrolysis of the med&yl ester followed by 
acttvadon with DCCI and peataOuWiphenol AmiAheci tbc 



PA6E11/32'RCVDAT»22120i»4:21:45PM [Eastern D^^^ 



Jun-22-Z005 04:33pin Fron- 



PATENT PFIZER ANN ARBOR Ml 



7346222928 



T-958 P. 012/032 F-151 



359 



4. 





















Hm Mtpivr 






















le 


le 


le 


Rf 


R* 


1 






lOb 




















H 


ri 


H 


H 


H 




s 




730 (•ItO. ♦^0) 


IM 


H 


H 


H 


B 


H 




It 






11> 


CH» 


H 


H 


H 


H 


R 


R 








CH, 


H 


H 


H 


K 


S 


R 




IDjDOO 


ts« 


CH, 


If 


H 


U 


H 


R 


8 




890 


114 


GH, 


K 


H 


H 


H 


S 


S 




1600 


14 


K 


CH, 


H 


H 


H 




R 




3300 


la 


H 




H 


H 


H 




9 






in 


H 


H 


CHi 


H 


H 




R 




7S0 


m 




H 


CH. 


K 


n 




S 




>10jOOO 




U 


H 


H 


CH, 


H 




R 




1400 




H 


H 


H 


CH, 


H 




8 




170 




H 


R 


H 


K 


CH, 




R 


R 


2900 


X3b 


H 


H 


K 


H 


«, 




s 


R 


1000 


Ue 


H 


H 


n 


H 


CH, 




R 


S 


58 


2M 


H 


K 


H 


H 


cih 




S 


S 


240 


14a 


H 


H 


CH. 


H 


CH. 




R 


R 


1400 


34b 


H 


H 


cm 


H 


CH, 




S 


R 


lOjOOO 


Uc 


H 


H 


CH, 


H 






R 


$ 




M 


H 


H 




H 


CH, 




S 


S 


S)0 


25 


















11 




















0 



^ footaoiB TaUe I. 

peata&wm^eDyl esim 21 (X ^« or«. Tieamieai of 
21 (X^ or 5) with benzylamiQe gave the amides I9m and 
b(seeScbeiiieV). 

TliB JV-Me-bemamidc anatogoes. 22r and b, woe pmaied 
oy reacting A^-(beiizyIoxycarbonyl}-(U).cryptopban 
pentaflaorppbenyl ester (U » J? or 5) with i\r. 
metfayibenz^lamine (Scheme n). 

Hie C-cermizial a-methylbenzyl analogues of lOb, 
Gonopoands 23a-d, were synthesized 1^ treatm^ the 
pemafluQiophenyl ester of Ar-CbenzyloxycarbonyD-OJ). 
tryptpphan (fJ^RorS) with (Y>-€b-metfayl*benzyl«mine 
(Y » J{ or 5) to ftiDiish Che four desized stereoisaiDtts 
(Scheoien). 

Hie dimetfaylated analogues of lOb, compounds 24a-d» 
weie obtained by treatment of the pentafluotophenyl esteis 



2i(X a or S) with OO-a-meOiyl'tenzylamme Ci^Ror 



Compound 25. was piqjBied from 24c lor 
Ziaotecting gioup to give the amine 26, and subsequent 
reac^ with die appropriate miacedcatbonaie 27 (Scheme 
V). Compoimd28 was obtained m a stmOar manner from 
t&e mixed cazbonate 29. 



Resalta and DIscussloiis 

The lesidts of NKi xecepmr biBdbg (gumea-pig ceieM 
coitex membranes. [nSq. Btftet^Humer^P) are ccdlated 
m Tables 1 and % together with ttiose obtained for 
lefeienoe compomids 1-5, 
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&KOH,Me^4fcO!^H,0:fc:i.DOCa.P^Oi^B|QA^,ii.^m^C^ 



Ite protected dipeptide, Z-TrpPbeNHj («), Jtas piev JcHidy 
toeeft sbowQ to have miCTomoIar affinity for die Nib 
tec^tor binding sites piesetit in Jumster urinary bladder 
"^nbranes. bat no significant afttniiy for die NKi ud 
NK3 MC^Hor binding sliM piBsem in »t OMrti*! ixatex 

?°^^;L fa*^»«*«>a»y compound 6 aMba& 
nraoteafiini^&r^ 

rto^ («i 4200 nH) and was tuns selected a % 
«»eiaiC8l lead tor die searcb for a Ugh afSni^ NKi 
receptta-ligand using d»ganea-pigNK.itcqnorasay. 
J^ptore ipotw anmgmem of the amino acUtsUte-t^ams 

Having identiSed the mteioaioiar affinity 
*p^>t^l«d < die next «iy in d>e strategy Scheme 1) is 
to ^kMB fte ^Wial anangement of the anaao acid sidfr^ 
atois and N- and C-tenmnnc groopo; d» flm part of dils 
•«ep involves a series of deletions. Presantioik and 
evaluation of analognes wbeie die l*.ttsro>tol Stv a 

(JKi > 10,000 nM) ia all cases (compounds 7^9) 
tes^jgjy lanjwal of the C-tefnjinal amide id giv« lOa' 
a 1400 nM) led lo an iniprovenunt in affinity whidt 
^^^t^afaed in this series (conqKMmds 10«-«) 1^ 
deletion of a tnediyleae to give lOb (Ki = 750^M) 



Coapooitd 10b is a dipiQtected amino«:id do^ 
?a'S5:'7^ significant a^Sl^i 

10,000 lai) fbr Uuj NK2 and M^T^ti^Sew to 

^)C^^fvuttionaIfy TTiesecondpart 
SSf^^S!^.™*^^ analognes of dio lo^^S 

tawtoe cftMhtwns. The high coBlbnnaii»^^ 
^odawd iwa dicse degrees of fleed^teSSS^ 
»jtoa wigatfve connibuaon to die oveiaa WndliS^i^ 

rfl^2Pb (»%) a antgle medvl group was teeoipaated 
a*™* «» TPqaSde- bocskfoooe. Amettiyt 
gronp was selected for ihe fionowing i«asons. Kisay. it 
pw«des ai«uaacB between dee^nT^oSSia 
eittmy mc^ient tftcbaage die leorotorbindlns affinity 
white sOT aDowi^g ««ident oSSil^lSffi 
&f the hgaad to adtapt the CDnfonnalioa(s) «q^dto 
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»>(X«RorS) 




fife. 



2. 5*5-3*f-S"^*«*«w«»^ 



However, when compared witii ibe oon-mecbvlated 
c^und 1 Ob (jq 750 oM), increases in tbe iSfi 
affinity are ohw^ after N^^^ of tbe cart^ 
( iTi = 1 20 zAO, or amide (32b, JST, « 1 70 dM). or C- 
TOttyUtioa of Ite C-ieniiiiial ben^ylic (R^) posidoa 
U3Cr Jt, ^ 58 iiM> alfikocigb tbe "np-stereochemistty & 
wwed in cbis case. TTiw, die innoduciion of a diwle 
^ttylgiwp increases the NKi rec^xor bii>diAg affli5<y 
I3-Idld ocnnpared to die noD-metbyiased denvadve 10b, 

Asecmd methyl groi^ was then incoipofaJw! into dte 
backbone' of d« DooJecuIe; The most active mcmbeis^ 
die moiKwnelhyl series were selected for evatoat^ to 
otUy compound 24^ ^ 35 bM) was a fuitb^ 
^fflwemcnt in dtt affinity acbie^ 
^yl gjop appended and (R)sste^ 
(K ) posfttoo and a second methyl ^xtoup attached f ff i ^t (a- 
s«^«o^cmistiy at the C't^^ 
T^ o^ stereoisomers all possess lower afiSSy hi 

Md lower affinity tor (he NK| leoeptor. 



BTW^p huo die C-a-position of related Tip derivatives has 
pevlcmsly been shown to incxease d^ir CCK^B ii5c«or 
bmdlng by 3^ local mol > (AJTj >100^fold).i2This 
sipiifieant effi^ of methyladcm may be ascribed to the 
mo^^ in confotmational entn^ between the Th> and 
the cotrespOTdtag a-MeTkp deiivaiive.i^ SecoBdly die 
inccnpoiation of methyl groups into small 
pqHides/pioiected amino add deri vaUves conffcis lesistsmoe 
toenzymaiic hydrolysis-i^ T^nr^ny, compared lo its stwic 
OTftcts, amediyl group in this context has relatively little 
effect on lipophilicity, molecular mass or electionic 
pr^Jemes. Fourthly, even if die methyl group tonoduces 
unfayourahle sceiic intejractiona leading to a decieased 
Dinding affinity, then altemauve conformational 
^^^^s leadhig to inqvoved affinity can be mtionally 

The inictal aymheUc targets wene die monomeihylated 
laalogues (lla-^234}. The NK, receptor bicdmg daea 
mown in T^lo 2 inficaies that C-mediylation at the 

osiiion has no significant effect «• is detrimentaL 
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TadiyknuiiNKi iMoptor fliiiAgoiuau 



If'tetminus optimization 



9ti3 



£xperini«iital SttcUoii 



Hie afGnxty of 24c (iT^ = 35 nM) was impioved 1^ 
replacing tbe N-tenmnns plienyl with a Z-n^AtHaleiie 
nioieiy to ^ve cooipoiiDd IS {K^^ II lA^O. Replaceneat 
of tiie 2 ^p!tt b a te D e wim the Jess lipqpMic 2-teaainiiaD 
mdety to sive 28 (iS^ - 9 liM) led ID a ftiittier ii^^ 
affini^, CGmpound 2g (PD 154075, Figtsxt 1) coiitam$ 
m> pQKide amide boads and is ilier^bre a non-peptide. 
Ccwnpound 28 is selective tor ibe NKj receptor (NK2 or 
> 10,000 iiM» banisf^ nmaiy Madder aiid 
cortex bhuSng assays respectively^^, bindiDg to tbe 
NKi leoqxor presern on human IM9 cells wi A a =s Q55 
qM. Ccanpound2Sl&apowedUiachyldainl>QC|iecq^ 
ant^cnist in vitro m the gojnea^ig ileum hioass^ (Kb = 
0.3 oM), It is also active iit vivc' In Che sinoea*pia ntgy^ ^t 
extravasaiioo model, where It is aUe to block the 
SK^Ie-iadooed piotein plasma esctia^^ 
10 a dose dependtet maimer ODiso - 0.02 kg"^ iv). 



CO 




Conclusion 

Oonpoimd 28 has been identified as a noo-pemide, low 
molecular weight, high affinity, selective NKi iecq)tor 
antagonisL Three key $te(a in the design sctategy which 
led to diis compound aie i) the idoidficaiion of a ^leptide 
ligaad with micromQlar fiHuiiiy; u) the stmplificotioa of 
thecbemical structure of this lead to give a 
oonfotmationally flexible micrmnolar affinity Ugaa^ and 
iii) the incorporation of conformational restraint by 
^q>6Ddmg methyl groups to the peptide *backbone' to 
enhamje receptor affiniiy.'niisUgaiid based <tesign strategy 
which has previously led to CCKa* CCK» and 
aniagooiats (see tefermce 7 foreatampte) mil imQ 
used for the development of NKi antagonists, may have 
gennal ^plication for the design of small molecule^ non- 



Biahgical assays 

(l)NKj neceptor binding assa^^XSusnea-pigcertbrn cortex 
m£mbranes, Compoondg were tested fijr afiBnity at NK* 
^ykh^ Riding sites by measurement of f l^nBoUon- 
Huitter^P (0.1 nM) bradhig to NK, sites in guinea^ 
cer^ conex membraoes in the presence of 1 1^ 
satode (to occlude binding to NK3 sites). Noo-spe^ 
btodmg was defined with 1 nM [Sat®, Met (O2)* »] SP(x- 
ID^seei^BtenoelOfbrmoiedeiBils. 

JS^f^""^*- JM^ cells were grown to RPMI1«40 
culhmmedmm supplemented with 10 % foetal calf senmi 

^2 mM ghnamioe and maintained under ail aimoaiiiGie 
of 5 % cx>^. Cells were harvested for expecbaents 1^ 
cratrtf ugatioo at 1000 g ftor 3 min. PeUeied celb were 
^ xesnspension into assay tuffisr (50 mM 
Ths HQ pH 7.4. 3 aM MnC^ O.Q2ftBSA, 40 S ^ 

^ *** "*V' chymostatin. 2 uM 
|tfH2Joraimdon,4wm^^^ 

wnnttu^ stq^ before resm]iendbig at a cancennitioa 
^ zll^J^JS^ <3cns (200 uL) were 

mojbated with P^ljBoltoiHHuDter Sub8taiix>pSo5-^ 
m the presence gnd absence Of varyir^ ctaoewfatioos 
^test compounds for 50 min at 21*»C. Non-specific 
bmdmg (10 % of the total banding obs^ed und^^ie 
conditions) was defined by 1 {1^, Uex (Otz)"] SPO- 
11). Reactiousw©:© ttaminated by rgpui fiittaiion under 
vacuum onm GF\C filters presooked in 0.2 % FBI for W2 

h, ushiK a Btandei ceU harvests. Filters were washed with 
6 X 1 mL With ice-cold Tris HCn (50 mM. pH 7.4), and 
raoioactivity bound detennmed usmg a gy nm a coonter 
Results were analysed using computerized carve-fltsing 
proccdutes in RSI or Ihptot «-»»*»*u» 

CZ) NK^and NK^ receptor binding {issoys. These were 
perfiumadas pteviousty describedlio 

(3) Guinea-pig isolwd ileum. Tissue prtparation 
S^ncnis of ilcmn epom 300-400 g male Dunkm^ 
^jnoea^ were cXeatedofthehrconients and mounted on a 
glassrtPette of maximum outer diameter 5 mm. The 
tongtodmaj nmscle layer of die ileum was carefuBy 
y**^ ?^°g°g «>te cotton wool and die remainder 
discarded. Preparations of the longitudinal muscle 
^iptoxhnaiely 25 mm in lengUi. were set up under a 
lestmg tension of 1 gf (9.8 mN> for isometric f^ording of 
smooth muscle contraction (Grass FT,03C fmi:x^'^ 
m^lactment iransdnccr^ GraphTCc MKVD Linearcordcr) in 
3 ntiU tilanised-glass organ balhs, comafaiing a modified 
Uete^Henselelt soludon of the CoUowJng composition 
(mM): Naa 118; KCl. 5,9; MgSQ4, 1.2; CajC^2.5; 
NaHiP04. 1.2; NaHCOj, 25.5; glucose. lU 
mdomet hac m , 0.005; atropine, 0.01; mqiyiamine^ O.Ol* 
mediysefg^ 0.01. The solution was mamlained at 37 
and was conUnuously gassed with a mixture of 
o^cygen/catton dioxide: 9S/5. 
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^Ve^^^f^P^fcedtiTe, Nan-cmnttlaiive coucennation- obtained flom the ben *k «» ^ 

Ptaponse curves to tbe selective NK| agonist CMet-O- ^dkrf tS^uniSff^^'* *"* dose-rtspouse data for 

Me»]«,l«an^P(sul«ttnceP^a!yI ester. SpSS a?£2^aS^JSSfSS3^ 

were constroaed by addition of iiKaea^ wiSiSe iS^Sd^iSE^S:^ 

W Cbe orsan bath. To assess tbe aflfea of puteSv^ KyflJci^S? .^i .Aj" J^*^ * 

antaeottttte. coocent«lion-«sponse curves to dJ^St Se^taSto^I 

were obtained in the absence, and then tbe tns^^ t2 IfSJ^^^. vehicle-treated 

toown concentrations of tbe presumptive SSafs? JSt' amafionist, and n is the akpe 

Contracule responses to SPOMe were expressed as a 

JS^SSd'JJn^^SS^^'^.a^^S 

BC50 i» Oie location paran^^<rS^ SSkiS^S^^ ^^OO spectwwettt; 

18 tbe slope fketof Of tbe curve. TJie effect of tbe 3 «>di»im chloride isc<»ap2^raJ^?^^ 

jWCOMtetnUion^ ojrve. and geneiaUy this was detetmined witt a PttKn-Ehner^l^SSS 

^^iTt^'^'^ ^ patatnc««s being tbe measuies Analytical ZAB-R Etemewal anaSSwSBSS 

SSL^i^l °' ancagonist, «pt><a»o'fl»da»«t8 we»wi«Wn±04%tf^^ 

Jwavely.ByiepeatnjgestiinaiiMtoDRusinga^ «l««anawetedeiBtiiiiiiediwii^lrf 

S'n^^S^tS'.f e™«nmuion of antagonist, Notmal pbase silica gel ns^ to cliSiawSR^ 

and not tess than three concentrations of antaSt, the Merck No. 9385 (23(M00 mesh): reveree-nh^H^^!? 

affinity crftbeantagonist was derived by Sduld £iaiy^ by used was Licteoprep RP-lTS-IM^SS^f* ^ 

plottmg k.ga>R,D against -togfanta/onisfl.J^^TploB «"PP«Jed byTwSck; iuG £S2^f5flf 

were analysed by regression analysiTand if die AnHyditms'solvents wSi,lS«i2dto2;«S^22i 
the Ime of best fit was not slgnifleantly diffi«nt£toin Huka ChenU«S^SLOW?^"r^ 

amp'. the mtttcept on tbe abscissa fiom the legreS dispenseo by syringe. AaoSTtttSlS^ ii^*^ 

analysis with the slope constiained to onity was Kas ^ Aldridi Chemi^CoL^aST-^^S^f 

antagomstdissoctatitei constant, ^ wwa. 

Jrepororton. Malepunldt»-I&^ ««^««»aOmL>^mad*dri^,Si^^^ 
g) were anaethetized with eqmtheshi OSinL ip). and «WtophyHS>pbenylabntaanrideW?^^^ 

was administered 5 min nrior to adi^nis^iinit nt ^^B^^l^^^zl^ ■J'"^'^^^^?'''^^ 

imt^istorveIdcle(S^SAS.£5^SSs2 SSS^K3fS^'^'^5^'^« 

before administratioQ of the NKilgSst SPoSfcS f S^%Ym^^^i * «^ «>-^ 

vehicle) at a dose of 3 nmol kg-i iv Sd 5 iSnSS a T^^n^s?/ J « " (DMSO-de) 8 

animal ,««killedandd«^riigb«Sd^^ (IH ^ 1 m^V/m^'^^^^^ ^'^^^^ 

were removed. Tissues were roughly cbipped^SS irH comh «-*»-7f5 (14H. m. 

for extraction of Evans Bine bound to pteSa^Sbv iS/.K^^^^^i*'?"- O^ONH). 10.78 <1H. s. 

incubadon ovemifibi at »•€ in 4 ml SSffi^^ ^JP'^^^J. f^* ^ (PAB) Aoi 

were centtifnged at 3000 r.pjn. for 15 min ^dSe ^ CjaMwN^o* 0.1 HjO (CW^ 

cnrvaefBvSTBlneintfte ismMO^Oui^ ^"•^°*»^''S»«Vtoi^ 

Bcated With vehide aloT^'nSd v^SSS SiUKS^^^SI:" ^ «n«oO°K 

basal levds of extravasation of bound dve fand mSSt n?r iT WT^^i TT ^ ""^ « 1W (10 

ftr residnal dye in Wood ve^eSTS^dSfSK SyJla^iif^T""; <^>- 

hasai value was subttacted ton the i»so<^o*iS ^VT^,?^ •^i'i!*' "^'> and tbe 

»oi,» <te4) given^SS?e.lS^ S^XelSS ^^^^^a^J^^'^ was dten added tS 



PAGE 17/32 ' RCVD AT mm 4:21:45 PM [Eastern Daylight Tine] ' SVR:USPT0{FXRF-1H ' DNiS:8729305 ' CSID:7346222928 ' DUIUnON ipm%y.m 



Jun-22-2005 04:35piii Fron- 



PATENT PFIZER ANN ARBOR Ml 



7346222928 



T-958 P.018/032 F-ISI 



TWhyHaiii NK, icceplar ■oifmiiU 



^ " ^ CHaCO). 2.72-Z80 (3H, 

? «^SSP>- '^-^ <»H- »• «-H). 6.94-7.07 <4H. m 

^J^v I'iZ^J^' *• tod<a«NIO; IR 1633 cm *: MS 
mte (FAB) 336 CM+ID; tofc -16.7 • (MeOH. » "d C- 
0.09); Anal. C2oH2iN30i(CIW. 

Carbamic acid. lt-(lH'iiidol'3 ybnethyiy2-oxo-2-^l(i. 
P*unylethyl}amnoJeats(J-phenylmethyt ester. (S}10a. 
To a stoed soIudoD of iV-[Cph8Bylineai09iy}carboi>yq-<5)- 
Pyptopiian (15 g, 44.3 mmoO and pttttOixnopheiioi (S 97 
g, 48.8 noMd) in CK^CI} (250 mL) was added l-<3- 
ta6ib]damiiKipiai»y9-3^ltiyI<ai«odilmldB hydiocbloride 
(935 s, 28.8 mmol). Hie solntion was stioed ftor 15 It at 
room temperature and the mfcitnre then wasted with HjO. 
10 % NaHOOs solotkn. dttod (MSSO4), flitend and the 
solvent maoved <n vacuo. The resultins yellow cril was 
Mtmated with pet-etfaer (40-60 bt^g nmgc) to ^vt 
il» «»udc product as a white soUd (21.25 g 42 nn^). 

JlS'^Si,'?! HPli puiificadon; »H NMR 

(CDCIa) 8 3.38-3J6 (2H, m. P-CH2). 5.11 (2H. m, 
OfaOCX)). 5.26 (IH. m. a-H). T.08-7.39 (IQH. m. ArB. 
^NH). 7.59 aa d. 8 Jffa. ArH). 8.10 (W. ii«]oto 

Fheaytethylauane (24 mg, 02 numd) dissolved in ElOAc 
p mL) was added drcpwlse to a stuted sohitian of JV- 
[yienylmeihO(XY)caitanvn-fg>.iry|Mnnhyi.|^ 
phe^ ester (103 mg, 0.2 nunol) in BlOAe (5 mU. Hie 
reaction mixture was stilted tbr 18 li at nan leatoaatue, 
thest^rent was removed i» wKao and ae lesidne olnuaied 
With El^O to £ive tiw prodoct lOn as a wliiiB solid (77 
mg. ai7 aimotO; mp 149-151 NMR (OXn*) S 

Z44-2.S9 (2H. m, CONHCffj). 3.07-3.14 (IH. m. 
CH2>3.26-3.49 (3H. m, p-CH,. CH2Ar), 4.40 (IH. m. 
Ct-H), 5.09 (2H, 8. CH2OCO), 5.41 (IH. m, OCONH). 
55 ™* CONH). 6.88-6i>2 (4H. m, ArH), 7.12- 

tadpte NIO; m 3305, 1707. 1658 em-»: MS m/e ^AB) 
442 (M+H): [Ob -5.5 • O^K, 20 «C c = 0.35): AnaL 

Carbamic acid. P-aH'indot-3'ylmethyl)-2-oxo.2. 
[(pbenybHeayOaminoJethyl]; phenylmetfiyt ester (S) 
Mm. Compound 10b was prqured in a slmQarmainierio 
10a otOizing ijeozylamloe instead of pheajrleaylamine. 
The cnide material was recrystalUz«J ftom EtOAc to yield 
lOb as a white solid (59 mg. 0.14 mmoD. mp 154-457 
"C; IH IWR (DMSO-d«) 8 2.91-2.99 (IH, ni 8-CH2). 
3^0-3.17 (IH. m, p-CHj). 4^.34 (3H, i/o-H. 
CHjN). 456 (2H, 8, CHjOCO). 6.94-7.43 (ISH. m, 
A^ OCWNH). 7.63 (IM. d. 8 Hz. ArH), 8.54 (la m, 
^^^re.^^-f^i"'- *• i«to>«NH); IR 3306, 1705. 1657 
cm-»; MS mhi (PaB) 428 (M+H). 450 (M+Na): [ofc -1.5 
• (MeQH. 20 •C, c » 0.13); Anal. C2«H25N303 ((^H^^. 

Ctubttmic acid, [l-(m'indol.3-ylmethyU-2-oxo-2' 
V'i'!'yia^no)eti(ylJ: phe/^lmethyl ester. (S}iOe. 
Anilme (20 ug, 0.22 mmol) dissolved in ElOAc (2 oL) 



3«s 

«^Jl5*^..'*"P*^ a solution of iV- 

W*cnylmethoxy)catbonyil-(5).ttyptoi*yi.p^^ 

«te (103 mg. mmooV^iJ (tS^ 
r^cfato mhnw WIS stmedatiotwi teopeiaiii* 18 h; 

JwnElOAciogivetliejreduct asawhite^d^^ 
4^0a m, a-H). 4.98 (2H, ». CHzobo), e.SJ? 33 
cm-l; MS m/z (FAB) 414 Wl^ fS 

Carfcwnc ^>eid.lJ-(m'indoi'3-ybnetkylh2-^2-f(B/uml. 

€^?>P««?d lOd was ptepared-in a si^ imiaJi, JS 
nlOizwg benzylanne Instead of phsaytediylamine. nod 

matttua w«8 rtcrysfalliMd from bSacT^ «m« a 
wWte soBd (59 mg, 0.14 mmoi). mp 165^ •O^H 
NMR (DMSO-dfi) 8 2.88-3.20 C2H, w.TchI) 4 2£ 
S"- «-H. CH2N), 4.98 (St 8. ? S: 

7.48 (15H, m. ArH. OCONH), 7.65 (IH. d. T^ftT 

(MteOa 23 c= 0.2); AnaL CjcHasNsOj (ChJn). 

metlvlkminojethylj., phenyUth^eUer, [1{R*S^)] 
iJe^ a solution of Ar-I(9ff-nnoren.9-ylni6ihoxy): 
ST^^i^^S?^!**" peotaflw»oph«jyi ester (5.0 i 
84 mmoO in EiOAc (50 mL) was addSbSteytamiS (1*5 
niL.1.5 8. Mnunol) and die mixtuiB sttared for 2 b. tbe 

oned (MgS04) ond coocentrated in vacuo to give crude 
anUde 12 (V »5). This was taken up in DMP(SO mLi 
a^«Med wW> piperidineAAfF (50 mL. 20 % sohitiaQ) 
After stuiing toe 20 min die volatUes weie lemoved in 
vacuo and the residue purified by fiasta column 
ctetOTatogTMihy on silica eluting with mixtums of 
CHiOztMeOH (lOftO-SOilO giadiiu). Tl^^^Sg 
STl^l^^^""^ " (V = 5) as a white solid; IR 

Ta* tototion of (R>l-phenylediyl alcohol (1.0 mL. 
1.0 g. 8.3 mmol) hi acetone (10 mL) at 0«C was aided 4- 
nia^cnylchioiofonnatB (1.8 g. 9.2 mmol). followed bv 
methylamtoe (1.4 mL. 1.0 g, 9.9 mmaO wer aToaS 
penod. Tlie mixture was stined for 30 min at dds 
temperanne and allowed to wann Co room tennerahne 
Subsequently, it was triturated with EiiO and the 
jprec^tated iiietfaylamlne hydrocUcffide was filiBfetd ofif. 
The filtrate was conoentiated in vacuo (wiQioat heatlnii) 
and ihe tesidue puiiSed 1^ fladi cohmm dnamatOBan^ 
on silica ehiiing with hexanetether ^:10) 10 iriveaiuda 

mued catbonate a94 g, 82 %> as a dear oOriR 1766 an-«. 

To a sohitton of the crude anune 13 (V s 5) (O.I k 03 
in DMF (20 u»i.> was addco ii» mixrt <inwnaS 
(ai 3 g. 0.4 mmol) and die reaction mixnuo was stined for 
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and lie sotmitieinoved in vacuo. Tb^ residue vmJuim^ toS^S rt? w'iS^^"'*^ «• ™»0 

J^rr « /ww'.,, ir^r ^o^^SO-a^) o 1.38 OH, d, 6j6 Hz, ElOAc (SO aaL), wasbed with 2 M HCi vmiBttanU r> i 

5 3^ M.6 Mz. p-ClHH). 4.26 C2H. d. 5.8 Ox, CHz). 4.36 «wuw«l Tlm^SSeW^™ 1*^55^ 

7.8 Hz. Indole H-5), 7.C0-7.36 (MH, m. ArH, NHoK and Mel (0.5 na.il a 8 Onm^S^iSL ^' ? 

7.39 (IH. d. 7.8 Jfa. indole H^). 8.16 (IH. te. iScS ^Blt^^pi^Jfy.^^.St^''", ^ 

Hz. indole H^). 8.21 (IH. bf, COMO. 10.63 (IH, hr, Ci^JONaO^S (C«N). 

Prepared as de«ritedteM«, but asBtiisS^^ ^m^^SSSfS^S^T".'^**' 
l-plwaiylcthyl alcohol axd (J?)^i>3,iirfiartoK5l5^ O^iSf^^Sfr]^ ^^'^2?^ °^ & 
a wWtB foam (79 a»g, 55 SaWocnStoy „L^^f^ 'WJ^lV'lif^''*' 30 Tbe reectK^ 

d6) 6 137 (3H. d. 6.6 Hz. CH3). 2.$>6-3.25 (2H m B- (MgSO^) and dw solvent lemoved in vacw. Tbc 

CH2). 4.26 (2H. d. 5.7 Hz. Cm. 4 35 (1 H m « m pirafled by S&sl, cdmno duomaofinphy on 

7.38 (I4H. m. ArH. NHOO,). 7.60 (IrT? 7 ife tadSl ^S!^ ^^^^ removed « vac«o to give l&ma 

H^X 8.17 (la l>f, CQNm {©.^(IImJ: tedSi??S SSSs?S ^^^»^ ^ii '« 

1699. 1652 cm-i; MS m/z (O) 441 -28 • £ ft r,*^ ^^^^J- ^V^l' ^ ".5 

a.eOl,20-C..0.25>;A«aLC.^,^^;(&&? m/iS P^SV^^^Sf^H^^t^^lfT^^S^^^^^^ 

iW. Ptepaied as de«critod fe ll^ui staiting Kth («- ^ ^r^J^^ ^^**">J f«Ji> ' <Mc<>H, 20 

l-pUenylediyi alcobol. to yield lud as a white foam ^ "•5): Anal C2fiH27N3OsS.0.25CCl4 (CJHjfl), 

OH, bf, CHj), i98 (IH. dd. 8.7. 14.6 m. B-C% 3 13 S^^iK^X^n-f^''^'^^' ^ 
(«*«^d. p<:.«^. 4.29 (2H. d. 5.9 Hz. '&ii>!^l D^^UfSA l^'^l'Z Sfifi,^ 

M-5). 7.(M)-734 (14H. m, ArH. NHCO2). 7.57 (IH. d. 7.8 with stiniag. until the gieea «olwwas ^^t^^ 
^^•Vl-'^f.fVJ^ ^*^P"">- OH. t.. «af OH'^qnenclM^li^sanSSSNS^SoSl 
o if A *C c « 0.2): Anal «*niJ>S cootinned for 3 h. Tlie K»iid remo^^ 

« Mi^ft,y( n f <-'-mcthylpi,enyl}jufronylJ-(».)- O give Crude ly (61 75 %x b«™™m 
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TW» was t^ken up in dioxane (20 mL) contaioiog H^O a 
™L> and y^Os (1,0 g, 9,4 nunol), and tzcated wtth 
bex^yldaora&Hin^ {0,1 m, O.l 0.7 nmwfl) and sdned 
SvT^ reaction mixtmo was tben utken op in 

EtO^dOO nOO and washed in 1 M HQ s<dmian» <fried 
(MgS04} and evaiKuated vacuo. Tbe residae was pistfied 
by reverse pbase chnanatography eluttng with MeOH:H20 
(70:30) to give 14 as a white foam (52 mg, 71 %); mp 
NMR (DMSCMe) 8 Z86 (3H. hr, CHaNX 



45^ ^Cl ^ ^ „ ^ 

^$7 P-Ci^, 3.30 (ohiciSii©* 4!2» 

(2It d, 5.9 Hz, CH2), 4.80-5.10 (3H, hr, 00^012, 0.10, 

^t^^I'^ll^ °^ <1^' H-4X 8 J7 

(IH, br, CONM), 10.80 (IH. br indol«iNH); IR 1681, 1660 
cm-i; MS mAs (CD 442 (M+H); [a]© +54 • (MeOii 20 

CarbemlcaciA [HmHndol'S'ylnmf^)-2'Oja^2'i(jaiet^l^ 
^l^iamiwhthylJmetHyhphenyln^ ester, (S) 18, 
/y^Metl^.Ar-[(pheQyiffle^ -{5>tiyw»nhaD7 
(0.85 g. 24 inmol), DCCI (0.56 g, 24 mmol) and 
pentafloofopibeBaol (0.44 g, 27 mmol) wer^ dissolved In 
EiOAc (20 mIO and the reaction mixture stined at nxmi 
teii4>eratiiie f or 1 h. The mixture was then filtered to 
raMvedii^eloiiex^oiea. Benylamh^ (0.3 xnL, 26 nunoO 
was th^ added to the filtrate and die mixture stinfid for 10 
Ji at iDon temperature. The solvent was then removed in 
y^cuo and the erode product purified by colmnji 
chrottiatography on sUica elotnig with CH2Cl2:MeOH 

54 ^. ^ NMR CDMSO^ 5 2.88 (3H, hr^ OfaN). 
340 (IH, bnn. JPt;C*«D, 3.33 (IH, m, f^^C^KH). 4.32 
(2H, d. 5.9 Hz, CHj), 4,80-5.20 (3H, hr, COaCHz: a-H), 
6^0-7,70 (15H, m. ArH, (XX)NH), 8,65 (IH, bw, 
CONia 10.85 (IH, hrs, indoleNH); JR 1695, 1662 air*: 
MS m/t (a) 442 (M+«); (ab -52 " (MeOH. 24,5 ^C, c 
I); Anal C27H27N3Q3.0:!H2O (CJiN). 

l(phenytmethyt)aadnoJeihylh, phenyimethyl ester, (R) 
iste. A sohid«ni of CR>apmediylttyp^phan metiiyl eatei^ 
(Y 6= R; 37.16 g, 160 imnol) In diy ffiF (8Q0 mL> and 
QleOiyiamioe (19.43 g, 192 mmol) was coolfid to 0^ aid 
2^ w]* beiayuaitoi^^ (30.0 g, 176 mmol) in 
dry THF (?00 mL) diopwise. Tlii$ was allowed to wann to 
room imnpefamie slowly, then the solveai removed in 
yacwkTbR residue was fedissolved in EtOAe (500 mL) 

washed witfi H2O (500 mL), 2 N HQ solution (500 mLX 
satnrated S3HCO3 solution (500 mL), then HjO (500 
inL). The orfianic phase was dried CMgS04), fUtered, and 

^vs^oraiDd to dryness m vam>, Ibe residue was purified to 
^utimatography 00 silica u^g Et20: n-hexane (3:2) as 
eluaut to give tbc urethane 20 (X » JQ. 

The crude A^-E(ph6uylmethoxy)cafbonyl]'a-methyl-(J?)- 
uyptojAan methyl ester (W) (X = JC; 69 J5 150 mmoD 
was dissolved in THP (800 mL), cooled to 0 **C, and 
ttcahsd with UOH (30 g in 250 mL H2O). MeOH was 
added (1 50 mL) and the mijuure stined for 3 IL The sdNem 
was removed in vacuo. The residue was dthited with H2O 
(500 mL) and wadied widi CH2Cl2> (2 x 300 mL). Hie 
aqiMocks phase was addUted to idHCa 2 using 2 M citric add 



367 

soUittoo and exuscted with COzCXz (2 x 500 mL). Hie 

wganie phase was washed with Hrfl, dijed <M8S04X and 
fiit^ and evapaatBd 10 dryness 10 give the crude add 

ttBtotylic acid wasiedissolved inBtf>Ac (320 mL) and 

SS^^Sl^'^SS^^ ^\ "^WWO. followed 
oy me dropwise addmon of a scdntitm of DCCI (333 ^ 
114 mmol) in EiOAc 050 inL). This was stined &r ISlI 
at taiipermure. Itie reaction mixmre was then 

ffltwed, and tte miialB evaporated to dryness. The soM 
tesidue was ledissolvcd in CHjOa (200^11^ 
mio sUica, 3£Qd purmed by chmnaiogr^y ^uthig with 
^Ac: it-hmne (1: 1) to give die p^uaffaKmphciiyl ester 

^ypt^dian methyl csttt-. NMR (CDQ4) 8 1 72(3R 1 
E"^2 lit^^^ * ^^-^ ^ P-C'*H>^ (IH i m5 
St?^^' ^ br^X 6:i^L85 l 

i^^lJIL'^??™^ indoIcNU): IR 1785. 1709 cax K 
AsohJtai of Ar;^*enylmethoDty)caibon 
hOTtppto^^ csier 21 (X ^ R; 0,75 g, 1 .5 

5??"^^ ^?^^^^^ ^ ^ benzyliiiue 

^ t^S;? ^' ^ and stinedat room te mp g aiure 
lor 1 h. Tiie reaction mixture was then washed with IM 

HQ soh^ dried (MgSO^) and evaporated m dryness 6^ 
vacuo. The residue was pmfficd by flash column 
chromatogi^hy on silica doting with hexane:Bt20 
S?^2?lS? ^ a white foam. (0J2 g» 76 *): mn 

3.23 (IH. d, 14.5 Hz, B-C*jaHX 3A0 CIH. dTw Tlfe b! 

^ » 1713. 1657 cm-i; MS m/^ 

(CD 442 (M+H); Mi, +35 - (MeOH, 20 'a c^O^y 
AnaLCjyMjTNjOsCCyi^a). ^ ^ "-^^^ 

{(P^^^^^^^>^''^JethylJ., phenyimethyl ester. (S) 

Jt.^S^?^^.^^'^^^^ 19a but starting 

fi^aA^f(phenylnieU>oxy)carbonyU 

tOT^opban u> give 19|> as a vtiiiie solid (P.58 g. 85 %V 

^ 14^149 -(- >H NMR (DMSCM^) 6 1^ (3^ s, a- 

CH3), 3j23 (IH, d, 14.5 Hz, p^^OT), 3.40 OH. d, 14,8 

Ife, P^tHfl). 4.27 (2H, d, 5.2 Hz. CH2NX 5Mm. £. 

12.7. 17.6 Hz, CH2O). 6.92^7.34 (15H, mTArl? 

NHCO2). 7.18 OH. d. 7.8 Ha, indole H^). 8.28 OH. In,. 

2iS^2',l^^i™' indoleNH): IR 1716. 1652 

MS m/i ((3) 442 (M+H); [olo -34 • CMeOH, 20 ^ = 

03);AnaLC27H27N3C>3(C4tN). 

WW/H-^nd^''3.y/wrAy«^2-/merAy/- 
^C^^il^^SS^i^^"^^ P^y^thyl ester, 
W -W*- ^-[(Wwnylmethoxy)cart)Onyl]-(S>irypionhyl- 
pauiOroicjausn^ ester (030 g, 1 mmbl)^^^^7n 

£1? S?J?f=^ ^<>*> ^ teacted^^K- 
bi^httctl^lamme (0,13 mL, 1 mm61) mEtOAc (5 niU. 
Tlie reaction mixture was stixied ovmiight at room 
»»PMmre then wash^ soMon O x 10 

»L). K2Q (4 X 10 mLX and dried (MgS04). R^noval of 
SSiSS^^"!?^ re^idtod in A clear oU which wa9 
punned by flash cfaromatognqihy on silica ehithig witb 
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&BcnrLBa<tf. 



auxiises of Et20:lie5raiie (1:4 to 7:3) to give 22h a$ a 
wlute solsd (0475 g, 40 %): *»C' NMft 

m,tK:'Sm, 4 A3 cm, s, NCH2X 4.72 (IH, m, B-CH) 
S^JKH, s, OCH2). 7i)2-7J5 (ISM. m, ArH). 7J7 (!«.' 
to. COjWH), J0,65 (JH, 8. imlaie NH>: K 1730. 1«5^ 
1330 cm-i; MS fflvfe (d) 442 OM): (afc +30^ • (RtoOH 
23 »C c = 055); Anal. C2,H27N3O3.0 JH2O (CJIJO. 

m£mi)amfnoj-2~omethyl}-, pfKnytmeihyt ester, OOiL. 
Method as described for 2 3 lb. but a^N- 
imxiov^sa0&axy)csi^^ » give ^ as 

a wWie soM (0.08 g, 35 nm 35-i3«C- »H m<S 

"^iSf (15H. m. AiH). 7.57 (IH. 

d, 7.7 Hs, COjNHX 10.7 (JH. s, indole NH); JR 1712. 
1636, 1325 Cia-«; MS ai/i (O) 442 (M); feln -27.2 • 
(gS: ^ *^ ' C«H„N50;§.2SHto 

Corfriorajc «c£(( tHm-mdot-3'ylmsthyt}-2.oxo-2'I(l- 
P»eHyl0tW)aminoJethyl}., phenyhnethyl ester. /R. 
(R».R»jy Ar.[(Pheaylmetao3cy)carbonyn-(k)- 
in'ptqpbyl-pentaffluoJOBJbeayl este- (0J25 g, 0.5 mmol) was 
^^aied in silts 0«s desenbed for Iffla). dissolved in m}Ae 
(2-5 wL) and (ff)-<t-inetbylbemylamtee (0.06 mL. 05 
TOOO was «Wed. Tfes jneaoMw mixttBie was 
f^^maiB ongU no staining mtneiial lenian^ 
praoqntaie was collecied by fihration and reoysiallized 
iS^J^^ to give 23q (D.IO g. 44 %>; mp 165>-I70 'C. 
»H NMft (DMSO-dfi) 6 1.35 0H. d. e.Tfei^gCH) 
2.87 (IH, <Jd, 9.2, Hz. B-C^mi). 3.06 flH di As 

(3H. sn, CHzFb, 0-C3IX 6.94-735 (15H. m. AUfX 7.63 
(IH, d. 7.8 Hz, OCONH). 8.4I (IH. d. 7.8 Ifa CQNM? 

»; MS a/* (CD 442 (M); (ofc +12.8 - (MteOH. ct 
0.5); Aaal. QWH27N3O, (C.HN). 



OarAortttc oci4 ({-(m-iiuiol-3-ylmethyO'2.oxO'2-f(J~ 
f^ylethyOanmoJem}', phenylmethyl eaer. [S^o,S<-)I 
23b. Metbod as descrt&ed for SSa, bni ittins N~ 
%»beaytaetlKwy)caj*onyl] -(J^-eTrptopl>ylp^ 
Ifl«enyi esasr &> give 33!b as a wiMie solid (0.077 ft. 17 «V 
y J|fl^l«3 -C; «H NMR (DMSC^ds): 6 1.24 (3H, d. 7.6 
Hs. CH3>, 2.95 (JH. dd, 9.4v J4.3 VSz. B-Clmn 3 OS 
(IH. dd. 5.4.14.3 Hz, B.C»Mjy) 4 2^2 » 

7 W 03H. ta. AfflX 7.63 (IH, d, 7.7 Hz, OCONH) 832 

3307, 1704, 1657. 1517 cm-«; MS m/a (CD 442 W 
[a]o^>» • (M^H. 23 -C. c . OS); AnaL C^?^?S 

,f "'4 t{'(i^'indot.3 ylmethyl).2.oxo.2.[(l. 
P^^J^^1eO,!ylh. phenyUnethyl ester. {S^-.S-)J 
23e. Method as described tor 33a, but using (iS-ft, 
mettylben^lanUne to «iv« 33c as a white solid (0.09 a 

d, d.8 Hr, cats). 2.93 (IH. at 9.4. W^', 



3,08 (IH, dd, 5.4, 14.3 Hz, ^-Owm AVi - 

11^^.?^ ^ 

$^*Jii% OONH). lOJ (IH, 8. imWdwS 33S 
(MeOH, 23 -C. <? - 04); AnaL CztHjtNsOj (CM^. 

^bamic acid, IHrn-indoUS-ylmethyiyz-oxo-Z Iti 
^"y'^O^Jetl^h Pftenytmethyleaer. l^^sij 
23d Melliod OS dMcribed lor 23*. but ^taatsta- 

^fm^yl'pma^aaostayt ester. Recry^S^ fi^n 
BOAc gave 33dl at a wblte soUd (O.l^TTwTjr^ 

4^143 Ha. p-C'H«). 436 (IH. m. CH(CHim 4 ^ 
4.96 (3H. m, PbQyj, o-CH). 6.9^735 OOT^'aS) 
(IH. d. 7.9 Hz. OCONH). 8.41 (IH i.^7 S' 
10.80 OH. 8, tadoteNH); IR 32»S'l7oZ liS 

23X;cs0.5):Aoal.C27H27NjO3(C.HJ«0. 

^S±f^ i}-<^}^^^3'yi^l>~l-methyU2^2, 

P^bnemyl esMTS- 
1^1/ ^^'•..'^ o« ^-[(phenylmetUosV). 

21 (X Si i?. 730 mg, J. 40 mmol) in EtOAc OSmZ)^ 
tseat^ wia (S)-a-metIiyIbenzylamiws (sIo^ST Mb 
niniol) and left sttning J tc^^^tSttJlb 

^O^tt^pbase ^ dried (MgSOA filtered, and 
e>^>oiated to dryness in vooio. Tbc residue was tfesn 

' ^^^^^ M eloaot to give 34e as a «rlttte foam 

^ * ^J^' CffjCH). 138 (3H. s. CH3)r33o- 
3.40 m. m. P-CHa), 4S0 (IH. m. <il) 5.S (2Ht 

CH2OX 6.80 aa. s). 6.90 (IH, 1 7 jS^ VraJiH ; 7 

irTi J<B ""(totehJH); IR 3460^1400, 

(ChS' ^ ^' ' C»»Hj,N3O3.0.5HaO 

A Z" ^^0K)A as for 24c bat usine «>.«. 

n>e*ylbenzyteialne to give 2<la as a wbiie solid ri4n nl« 
24 %): BP «S3-68 -C: IH NMR 28 (fiLi 

p-CHj). 4.89 (IH. m. CH). 5.04 %, CHsOldS 
OH. sX 7.00 (IH, t, 7.9 Hz), 7.20-7S (13H yJm 
7.48 (IH, d. 7.8 Hz). 7.88 (ik 4x 10 mm^' 

W+H): [oJd +9/t " (MeOH. 28 •C C - 0 5V Ami 

Cbrbtmicatid, fHin-indol-3'yl>imltyl}-j.mesliyl^2-ox(h2' 
irZ'^ JlA'^^'. Metbod as for 34c bnt nsina J^- 
awropbenyl ester 31 (Y=^ and (A><t-«ethyIto^lSS 
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,*2S ^ * * **** «<»U<I a«> mSr 30 *): 109- 
111 *C; »H NMR a>MSO-d«) « 1.34 (3H. 0, 7.9 Hz, 
CiSfjCH). I3d (3H; 8, CHs). 3.28-3.36 C2H. m. B^j). 
4.92 <1H. m, CH). 5.04 <2H. 8, CHjO). 6.82 (IH. »X 
f 5f^V*-^ 7-02 tlB- «- 7jO Hi). 

dj8.2 Hz>. 10.80 (IH. s. indoleNH); IR 1719. Ifi54 oah 
1^ infe <q0456 <M+H); C«»b -m • (MeOH. 24 "CL 
05); Anal, CSj^s^N^^iiSHzO (CHJ<0. 

Oa^bmucttcU, [J'{lH'iaM-3-ylmetltfl)-2'mei/^.2'Oxo^ 
f(l-phaiy!etm)amimjtt^j.. pbensflinetllyl ester, fS- 
(R*.S*)} 34d. MeOnA as for 24e except ustng 
L^ei9iiiiedHKy}cirixiivlI'a4iiai9i-C5)^^ 
fluoTOiilienyi ester 31 (Ya» to give 244 
{142 mg. 23 %); nip 107-1 10 *C; NMR (DMSO^ S 
1J20^1.40 (6H, m, 2 X CStsX 3.10-3.40 (2H, lo, B-CHj), 
450 (IH, m. CHK 5.00 (2H. », CHjO). 6.80-7.50 <16H, 
m. AiH. OCONH). 7.90 (IH. d. 8 Hs. OONH), 10.80 
(IH lira* indold^, IR 3327. 1716^ 1653 cm-i; -9jO • 
(MeOH. 26 c = OJ) Ami. C28H29N3O3-0.2SH2O ' 
(CIU4>> 

me^yl-Vl'il.fiiaffleaiyf); IR-(R *,S*)}36. A soiuttoD 
of 24c (17 s. 37 inmol) to &tOH (2Q0 nL) wn treated 
wltlt 20 % RKOH)3a g. 6% w/W)aiKl8bateD nmieran 
atmosplieie of bsndtaifn at 30 *C «t a (nsswe of 45 psi for 
3 It iiie nacOoo mtotim was tlien fllttnd and evqwiated 
to <lcyneas in vacuo, the resiOie was poUfied by 
cBromatosrapby on silica «luting with 
NH4OHAifeOHK:H2Cl2,a:10:189) lo give 26 as a wbite 
*0Bd(8.1 g, 62 «):iiip 1243-125 'C; lHNMR(CDCli) 
8 1.42 OH. d. 6.9 Hz, CjETsCH). 1.46 (3H. a. OIs), 
(?H. bra, NH2), 2M (IH. d. 14.2 Hz, p-C»«H), 3.46 (Ift 
5- iirl?^ P-C*Hff). 5.02 (IH. dq, 7 Ht. CHX 6.71 (IH. 

V^^Vd^v^i^-?* 8.0 Hz), 7.59 

(lli d. 7.8 H2), 7.82 (IH, d. 8 Hz), 8/J2 (IH, s); IR 
1643. 1312, 1454 cafi, MS mte (CI) 322 O^+H); Md 
+7.0 " (MeOH. 20 «C e- 1); AnaL CaoH23N30 (QIW. 

rfrt * stteed aidirtion cf ^-■T'*»'ifimfincflmTiol 
sir"*' y and 4MiliropiMttyM>lo(nfiMiime QXnt, 
10 iniwa) to CHaCaj (50 nL) at 0 -C was added diDi^ 
» scdatien of pgrriiBne ^.79 g, 10 mnud) la CH2CI3 00 
mL). The xea e tia n mixture was allowed to waim to toom 
teaqieratare ovemjgbt The solvent was tenujved muJer 
te<taxA pressure and the readae takea up between EtOAc 
(50 mL) and 10 % dnic acid solution (50 mL). Hie 
pnOict was then fitieied off and wastied witti 10 % dUiie 
acid sobaioo f<dIowied by Hjp until die filttatfi was neot^ 
to give pars product 27 (2.37 g. 73 *); mp 150.5-152.5 
*C; IH NMR (DMSO^W 8 5.48 (2H. 8. CHjO). 730- 
v^"* ^ ^**>' "^-^ <2H. d. 9.2 Hz, Aitta meta to 
NO2), 7.90-8.05 (4H. m. AiH): 8.32 (2H, d. 9.1 Hz. 
iWHs «mo to NQa): IR 1752. 1615, 15»S cm'*: MS wJz 



3«P 

liVi ■^'^ * """'J solution of catbooate 27 

^'i?.^^£-^*r and amine 26 (160 m&M^S 
in DMF (5 mp was added 4-dimet!»i8iato»wiato^ 
mg. 0.5 mmoD and oe leactiOB nUtiire kft to stir 

ElOAc (30 toL) and waslied siwcessively widi 10 % ^iic 
T 1^ a » 30 mU. H2O (30 mLX 1 N NaOH^ 
30 mUMae (2 x 50 »LX dtied (MgSO^ filtued. and 

ZL'^^It^^'!!:^^^'^^^^'''^ tesidue 
MeOH a 0^32. CJrystallisaiiai ftom Et20 giivepiiie 
ZSt^mg. 87 ft): mp 12M22 »H NMR OTX:G^B 

ClWinttole). 4.95-5.05 (IH.^ nS^CHsX 5 JwJO 
^ m, CH2O). 5-40 (IH. s, 0(X)NH), 630-6.40 (W. 
ted. C^WOO. 6.74 (IH. 9. iatoleCiH). TiW-?]© (tJ 
m. AiHX 731 (IH, d. 8.0 Hz. iadQleCT-lTV^i S 
01^ m. Arm, 7.58 (IH. d. 8^S^dioi-»77S 
7S5 (5n, m, AiH and in(Ue Nl^mSo^ ^4^ 
2aJ6. 1717. 1653 cmi; MS la/i SdsSISw 

^WJpbenylchlorofaiiiiaitB (2^1 g. 10 mmol) in CHjta, 

SlSSL' S ^ diopwise a solntion of 

pyndlae (0.79 g, lO mmol) in CH2CI2 (10 mL). The 
le a ffk mrafc gnBe was allows 

StJ^2?^5^"S«*^"=" <S0 mL) and 10 « 
SSSiSif^ coganicpimse was wasbed 

raoOMdvdy wim 10 % attic aad st^itton a x 50 mL). 
H2O (50 mL), salumied NaHCOa solution (5 x 50 mL\ 
brine (50 mL), dried (MgS04), ISltei«d. and sdv^ 
removed mider ndnced pressure. The product was dual 
reciysiiUised fifom to givepine29 (L80 g. 58 %); 

9aS-9iS -C: <H NMR (CDQ^) 8 5.41 (2H, J 
r^T^**;^-^. ^ bcnzofwaB C3-H). 7ai-7v« <?H, 
M » H«. Artfc .wtt to NC^j). 732 

«H 2' 1-5 5"' "l^P' '-^O * '1 AfH). 8.28 
S ''WAo toNC>2); a 3119. 1770, 

Si^cjJ^ 

Jtyptophyt-(S)^mttbiH'beniylamide (29). Tonslined 
sohmm of catteaate 29 (185 mg. Oj6 mmcd) and amine 
26 (160 mg. OS mmol) in DMF (5 mL) was added 4> 
dbttetb]^n]m^O«idine (61 mg, 0.5 mmol) and the 
mixture left to stir ovnnig&t at room teuqtecanue. The 
solvent wasnmoved at 60 under leduced pressme, the 

5SlSSi«Sfei?,A.^S^« 
soeeesavaly wall 10 « citric aeid sohnioa (3 x 30 mL). 
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^(30 n^. 1 NNaOH (5 x 30ad.X bitoe (2 x SOjoLX 
<Jn«l ^gS04), mumd, and the solvent lenoved under 
reduced pressure. The residne was tbeo aiKiried bv 

Mean in H2O. Oyaaaaa^from ESTfifyTSw 28 

(IH, d. 14.8 m, CffH-iiMtole). 3/47 (IH. d. 148 
5^ (each IH. d. 13.2 Hi, Cff*0), 5 41 OhT 

1715, 16$lcni-'; MS tafz (FAB) 496.3 (M*+H): 



pe wMbTO dank Dr G. Raiciiflfev Mis L TVs^ 
S«MjO««lwD «KiM« R. Ptamte for il»fflicSa«J 
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